being Ͼ50 m. The majority of these long tails were Recent analysis and biochemical reconstitution of stationary (Ͼ98%, n ϭ 300), although elongating tails such actin-based motility has revealed a central role could occasionally be captured. Time-lapse microscopy for actin turnover in the biogenesis of lamellipodia and of these rare events revealed that tails extended from filopodia (Loisel et al., 1999) . Polymerization is necesthe bacterium-proximal end at 0.1 m/s, an average rate sary but not sufficient to generate these structures, as comparable to tails formed in control extract or those F-actin must be actively depolymerized at sites distal reported during bacterial infection of cultured cells (Figfrom . Image analysis revealed that Rh-actin fluoresgests that dynamic interplay between the major cellular cence intensity remained constant throughout the long depolymerization factors actin depolymerizing factor tails generated in the presence of SipA, whereas in con-(ADF)/cofilin and gelsolin and actin-stabilizing proteins trol tails the signal declined rapidly with distance, conlike tropomyosin is central to the control of actin turnsistent with efficient actin depolymerization at the bacover (Pollard and Borisy, 2003) . We reasoned that actin terium-distal end ( Figure 1D, upper) . Similarly, when turnover might account for the sipA mutant phenotype, Rh-actin fluorescence intensity was quantified at a consince although the Salmonella effector arsenal remains stant point within the tail over time, this also remained adept at stimulating actin polymerization (Zhou et al., unchanged in the presence of SipA but declined in con1999a), this is apparently insufficient to generate protrol tails ( Figure 1D , lower). These data demonstrate that ductive membrane protrusions. This suggested that tails generated in the presence of SipA remain able to SipA might target cellular factors controlling actin depoelongate but are unable to disassemble from the distal lymerization, an activity that would potentially not have end. Once frozen, the bacteria frequently detached from been detected by the in vitro approaches used to charthe long stationary tails, which eventually clumped toacterize SipA-actin interaction, and additional interplay gether ( Figure polymerization, and lowered the critical actin concentra-F-actin) was mixed with extract prior to the addition of tion equivalently to unmodified SipA (not shown). OG-E. coli expressing S. flexneri icsA. When viewed immediSipA was added to extract containing E. coli expressing ately by fluorescence microscopy, stabilized actin "haicsA as previously and visualized directly by time-lapse los" were observed tightly packed around the bacteria fluorescence microscopy. OG-SipA distributed uniformly ( Figure 1A , ϩSipA). Comet tails were never seen, even throughout the elongated tails (Figure 2A, upper) , and after prolonged incubation (Ͼ1 hr), but formed rapidly when OG-SipA fluorescence intensity was quantified at in the absence of SipA ( Figure 1A, control) . However, a constant point within the tail over time, this also rewhen tail formation was initiated by premixing bacteria mained constant (Figure 2A, lower) , mirroring the Rhactin signal (compare to Figure 1D , lower ϩSipA). Correand extract prior to the addition of SipA, many elongated presence of SipA were already stationary at t ϭ 0. Graph shows mean tail length scored from calibrated micrographs from three independent experiments (n Ͼ 250). Scale bar, 5 m. For clarity S4-6 have been omitted from the opposing filament strand. S2 binds SD1, triggering S3 to enter the cleft. This initiates a conformational change allowing S1 to lodge between two monomers along the longitudinal axis and S4-6 to reach across the filament to engage a monomer on the other strand (not shown), facilitating filament severing. Bound SipA (green) allows S2 binding but excludes S3 (red cross), allowing gelsolin to bind but not sever filaments.
